Intratumoral immunotoxin treatment of human malignant brain tumors in immunodeficient animals.
Treatment of malignant brain tumors remains a clinical challenge. New treatment modalities are under investigation and among these are intratumoral infusion of immunotoxins that bind to specific cell surface molecules on the malignant cells. We have compared the efficacy of the 425.3-PE immunotoxin (which targets the epidermal growth factor [EGF] receptor) with the well-known immunotoxin Tfn-CRM107 (which targets the transferrin receptor), for the treatment of subcutaneous and intracranial human gliomas in nude animals. Bolus intratumoral administration of 1 microg Tfn-CRM107 or 425.3-PE into sc U87Mg tumors in nude mice reduced the tumor volume to 29 and 79%, respectively, of that in the control group 18 days after start of treatment. Higher doses of Tfn-CRM107 were toxic to the animals, whereas 425.3-PE was tolerated, with a dose-response relationship of up to 8 microg, a dose that reduced the tumor volume to 2% of control. In nude rats, treatment of intracerebral U87Mg tumors with Tfn-CRM107 proved ineffective and doses above 10 ng/animal were toxic to tumor-bearing rats. In contrast, intratumoral administration of 4 microg 425.3-PE increased symptom-free survival from 23 days to 40 days, with 2/9 surviving more than 90 days. We have recently shown that immunodeficient rats inoculated intracerebrally with precultured glioblastoma biopsy specimens develop highly infiltrative brain tumors. Direct interstitial infusion of immunotoxins into such tumors reduced the number of animals with detectable tumors at autopsy after 3 months, from 8/9 in the control animals to 4/6 and 2/6 in animals treated with Tfn-CRM107 and 425.3-PE, respectively. In conclusion, the anti-EGF receptor immunotoxin 425.3-PE exhibited promising efficacy, comparable to or better than that of Tfn-CRM107, an immunotoxin that in early clinical trials has been found to give responses in patients with brain tumors.